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Notice 


The Weather Bureau desires that the Montraty Weatuer Revirw shall be a medium of contributions within its 
field, but such publication is not to be construed as official approval of the views expressed. 


TABLE OF CONTENTS 


The following synoptic table shows the first page of each of the principal sections in the respective numbers of 
the Monraty Weatuer Review for 1939: 


REGULAR MONTHLY SECTIONS, 1939 


[Page number] 
Sections Jan. Feb. | Mar. Apr. | May | June July | Aug. | Sept. Oct. | Nov. | Dec. 

EE a ae ee 17 42 62 106 134 179 218 207 341 384 417 452 
SOLAR RADIATION: 

Solar and sky radiation measurements..__.. 19 44 65 108 137 180 219 299 343 386 419 456 

Positions and ereas of sumepote.......................-...-..........- 20 45 66 110 138 182 221 300 344 388 420 458 

Provisional sunspot relative 21 46 67 110 141 184 222 302 346 390 422 459 
ABROLOOICAL ORSERVATIONS. N 22 47 68 115 141 184 223 302 347 390 422 459 
61 73 115 147 189 223 308 353 403 429 471 
WEATHER ON THE ATLANTIC AND Pacific OCEANS: 

North Atlantic Ocean.. ; ; Dulintbandsethenesaneude 27 61 80 115 151 189 225 308 355 404 429 471 

Ocean gales and storms (table). damien aligebentiedalstagedgn mesa 29 52 81 116 152 190 226 309 355 405 430 472 

30 53 82 117 152 190 226 309 356 406 431 473 

Typhoons in the Far 153 192 227 310 348 406 
CLIMATOLOGICAL TABLES: 

Tale 1 (condensed climatological summary, by Cates). pe Ka eT lee BS 33 55 83 118 155 193 230 313 359 408 434 475 

34 56 S4 119 156 194 231 314 360 409 435 476 

37 59 87 122 159 197 234 317 363 412 438 479 

38 59 87 123 160 197 235 317 364 412 438 480 


Charts I-VI and VIII-XII appear in each issue of the Revinw, January to December, inclusive: 


Cuart I. 
. Trac 
. Tracks of centers of cyclones. 

. Percentage of clear sky between sunrise and sunset. 


XIII, 


Paths o 


Een ye pt departures and wind roses for selected stations. 
s of centers of anticyclones. 


Total precipitation for the month. 


. Isobars at sea level and isotherms at surface; prevailing winds. 


‘Total snowfall—appears during the season, January to April, and November and December. 


(I. Resultant winds, the isobars and the isotherms at four upper levels. 


Isentropic surface. 


XIV, ete. Weather maps of the North Atlantic (selected days showing principal storm tracks). 
Annual te mperature departures for the United States, 1938, facing p. 16; 1939, facing p. 444. 
Annual ne departures for the United States 1938, facin Ay 17; 1939, facing p. 445. 


hurricanes and other tropical storms, 1939 (December on 


For description of tables and charts, see pages 31-32. 
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CORRECTIONS AND ADDITIONS 


VOLUME 66, JULY 1938 


Page 227: West Gulf States, Fort Smith, ex ~ dew point, chan 
66° to 68°; page 228, Ohio Valley and Tennessee Pittsburg 
station pressure, change 28.64 to 28.65; same page, North Dakota’ 
Moorhead, sea-level pressure and departure, change 29.90 and 
— .04, to 29.91 and — .03; same page, Upper Mississippi Valle 
Minneapolis-St. Paul, station pressure, change 29.02 to 29. 03: 
same section, Peoria, mean temperature and departure from 
normal, change 76.6° and +1.2°, to 76.5° and +1.1°; same 
page, Northern Slope, mean temperature and departure, change 
61.1° and +1.2°, to 61.0° and +.1°; page 229, Southern +o 
mean temperature and departure, change 90.3° and +.5°, 
.4; same section, Yuma, mean temperature, 

to 


VOLUME 66, SEPTEMBER 1938 


Page 272: third and fourth horizontal lines at top of the graph: 
the linear scales for 10,000 feet and for 5,000 feet, respectively, 
are incorrect. The value for 10,000 feet is one-half the 20,000- 
foot scale; and for 5,000 feet, one quarter the 20,000-foot scale; 

age 304, table 1, New England, least monthly precipitation, 
Isle, Maine, change 2.8 to 2.87. 


VOLUME 66, OCTOBER 1938 


Page 340: Table 1, delete all data for Hong Kong, since there are 
no figures for October. 


VOLUME 66, DECEMBER 1938 


Page 409: 2d column, 16th line, the value of G should be 
1.996 < 108.” Same page, 5th line above the amplitude table, 
the term ‘‘x9” should be ‘‘x’)’’; same page, in the right-hand 
members of equations (14 and 15) the factor “cos (¥V+4)+6)” 
should read “‘cos ¥).” 


VOLUME 67, MARCH 1939 


Page 67, second column, in the small table in the next to last 
column the final date should be “31” instead of ‘‘30.” 


VOLUME 67, APRIL 1939 


se 123, table 4, the entries for Marietta, Ohio (10th line), and for 

ucas, Fulton & Williams Counties, (26th line), both belong in 
the March 1939 REVIEW, pages 87 and 88, respectively, since 
the data are for March. 


VOLUME 67, JUNE 1939 
Page 170, 2d column, last line, for “‘uwnderlined’”’ read ‘‘underscored.”’ 
VOLUME 67, JULY 1939 


Pages 207 and 210: The illustrations for figures 2 and 9 should be 
interchanged; likewise, on pages 207 and 211, figures 3 and 11 
should be interchanged, all legends being left in place as already 


printed. In the figure labeled “figure 9,” page 210, the air- 
ayo symbol for Fargo printed “cPw” should be changed to 
‘fo w.”’ 


VOLUME 67, AUGUST 1939 


P. 257, second column, fifth line from the bottom, ‘Koffer’s’’ 
pe read “‘Kopper’s’”’; same issue, lithograph chart XI: the 
notes printed in the lower right corner belong on chart XII, on 
the opposite page; same issue, page 299, table 1,'in the top line, 
“8 a. ym. ” should be “7:30 a. m.,” and “‘Noon” should be 1 :30 
Pp. m.”"; page 307, table 4, in the heading change “‘April’’ to 

‘August, 


VOLUME 67, SEPTEMBER 1939 


Page 343: Table 1, in the top line “8 a. m. ” should be ‘'7:30 a. m., 
and ‘‘Noon”’ should be “1:30 p- m.’ spare 352, table 4, bottom 
line, Ely, Nev., change “362.7” to “3. 


VOLUME 67, OCTOBER 1939 
Page 397: Oklahoma City, bottom line, change “378.5” to “364.2”. 


VOLUME 67, NOVEMBER 1939 


P 427: Table 3, top line, the entries for Akron, Ohio, should be 

iscarded since a recheck of the observations discloses that owing 

to a slow leak in the balloon during the 25th and 26th minute of 
ascent, erroneous values were obtained. 


VOLUME 67, DECEMBER 1939 


Page 67: Second column, second line, “7,’’ should read “p;’’; page 442, 
Ist column, 2d paragraph, in the equation the dash after R 
should be an equality sign; just below, in the heading to the last 
column of table 10, “‘K*”’ should be simply “—_ page : 443, table 
12, the mean for the 2d column, ‘‘—.1”’ should be’ “—1,1", 


MONTHLY WEATHER REVIEW SUPPLEMENT NO. 38. 


{Summary of Aerological Observations Obtained by Means of Kites, 
Airplanes, and Sounding Balloons in the United States} 


rhe 50: The summer pressures for Chicago, Ill., are incorrect: 

eginning with the 1,500-meter level they should be: 850, 801, 
754, 710, 627, 553. The isobars in figure 33 (p. 33) should 
therefore show a smaller gradient near Chienge for the levels of 
2,000 meters and higher. 

Page 52: In the section at the foot of the page, the winter tempera- 
tures at El Paso are in error: The correct values are 3.7, 6.4, 5.3, 
3.1, 1.2, —4.4, and — 10.4, respectively. 

Page "56: "The summer temperatures for Murfreesboro, Tenn., are 
in error: The correct values for the successive levels, beginning 
with the surface, are: 21.7, 23.0, 21.0, 17.9, 15.0, 12.0, 9.0, 2.9, 
—3.2. The isotherms in figure 29 (p. 29) are likewise in error 
insofar as they are affected by the Murfreesboro temperatures. 


MONTHLY WEATHER REVIEW SUPPLEMENT NO. 41 


(Meteorological Results of the Byrd Antarctic Expeditions, 1928-30, 
1933-35: Tables) 


Page 53, table 20, the elevation at 21:45h on December 2, 1934, 
should be ‘4,125 instead of ‘‘14,125’’; pages 86 to middle of 
page 101, the year “‘1930’’, in the left-han column of each page 
should be “1934’’. 
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SUBJECT AND AUTHOR INDEX OF THE MONTHLY WEATHER REVIEW, 1939, VOL. 67 


Adel, Arthur and Lampland, C. O. An observation of variable 
water-vapor content in rapidly moving air masses. Note. 39. 
Aerology. Preliminary results of pilot-balloon ascents at Little 
America. (1 fig.) G.Grimminger. 172-176. 
Air-mass analysis: 
The meteorological history of the New England hurricane of 
September 21, 1938. (61 figs.) C. H. Pierce. 237-285. 
An observation of variable water-vapor content in rapidly 
mnins air masses. Note. A. Adel and C. O. Lampland. 


The readjustment of certain unstable atmospheric systems 
under conservation of vorticity. (5 figs.) V. P. Starr. 
125-134. 

Thermal aspects of the high-level anticyclone. (9 figs.) T. R. 
Reed. 201-204. 

i versus city temperatures at Detroit, Mich. C. J. Root. 


Albright, John G. See Woolard, Edgar W. 

Allen, Chas. C. Minimum temperature forecasting in the central 
California citrus district. (16 figs.) 286-293. 

Antarctica. Preliminary results of pilot-balloon ascents at Little 
America. (1 fig.) G. Grimminger. 172-176. 

Arctowski, Henryk. On weather changes from day to day. (24 
figs.) 322-330. 

Atmospheric electricity. 
storm electricity. 

Atmospheric water vapor. 
content in rapidly moving air masses. 
Lampland. 39. 


On the origin and distribution of thunder- 
. J. Humphreys. 321. 
An observation of variable water-vapor 
Note. A. Adel and C. O. 


Bibliography. A brief list of works on meteorology. R. T. Zoch. 
1-3 


Biometeorology. Abstracts of literature on. 341. 

Blake, Dean. Unusual fluctuations in the dew-point along the 
southern California coast. (1 fig.) 39-41. 

Brunt’s radiation equation. See Jacobs, W. C. 


California. Minimum temperature forecasting in the central Cali- 
fornia citrus district. (16 figs.) C. C. Allen. 286-293. 

Canaday, Geo. L. Hail and windstorm over southeastern Louisiana, 
February 26, 1939. (4 figs.) 365-366. 

Climatology. On weather changes from day to day. (24 figs.) 
H. Arctowski. 322-330. 

Clouds, cumulus. On the dissipation of tall cumulus clouds. 
(4 figs.) J. Namias. 294-296. 

Cloud windows. Valley-head cloud windows. (1 fig.) R. S. 
Ives. 11-12. 

Colorado: 


The diurnal variation of summer rainfall at Denver. (4 figs.) 
A. W. Cook. 95-98. 
Methods and results of ozone measurements over Mount 
Evans. (13 figs.) R. Stair and I. F. Hand. 331-338. 
Cook, Albert W. The diurnal variation of summer rainfall at 
Denver, Colo. (4 figs.) 95-98. 
Cyclones and anticyclones. Thermal aspects of the high-level 


anticyclone. (9 figs.) T. R. Reed. 201-204. 
Dew point. Unusual fluctuations in, along the southern Califor- 
nia coast. (1 fig.) D. Blake. 39-41. 
Duststorms: 
Of 1938 in the United States. R.J. Martin. 12-15. 
Of 1939 in the United States. R.J. Martin. 446-451. 


The determination of, from land and water surfaces. 


Evaporation. 
4-11. 


(7 figs.) C. W. Thornthwaite and B. Holzman. 


Frost prevention. Frost protection of ferns by sprinkler irrigation. 
(1 fig.) R.T.Sherouse. 61-62. 


— Jean H. Tropical disturbance of June 12-16, 1939. 

175-176. 

Greenland. The MacGregor Arctic Expedition to Etah, July 1, 
1937 to October 4, 1938. (6 figs.) C.J. MacGregor. 366-382. 

Grimminger, Geo. Preliminary results of pilot-balloon ascents 


at Little America. (1 fig.) 172-176. 


Hand, Irving F. Variation in solar radiation intensities at the 
surface of the earth in the United States. (1 fig.) 338-340. 
Hand, Irving F. Coauthor. See Stair and Hand. 
Hail and windstorm over southeastern Louisiana, February 26, 
1939. (4 figs.) G. L. Canaday. 365-366. 
A. Mississippi River water temperature at New Orleans. 
1 fig.) 415. 
Holzman, Benjamin, Coauthor. See Thornthwaite and Holaman. 
Hovde, Martin R. The Champlin-Anoka, Minn., tornado. (2 
figs.) 176-178. 
Hoy, Harry E. Minimum temperatures during spring and autumn 
at Lincoln, North Platte, and Scottsbluff, Nebr. (10 figs.) 89-94. 
Humphreys, William J.: 
On the origin and distribution of thunderstorm electricity. 321. 
Wind and radiation. Note. 89. 


Hurd, Willis E. 
Additional note on the West Indian hurricane of August 23-28, 


1938. (1 fig.) 28. 
Disturbance of October 29-November 8, 1939. 416-417. 
North Atlantic tropical cyclones of 1939. (1 chart.) 451. 


Tropical disturbance of August 1939. 296-297. 
Tropical disturbance of September 24-26, 1939, in the Gulf of 
exico. 340. 
Tropical disturbances of October 1939. 382-383. 
Hurricanes: 
a note on the hurricane of August 23-28, 1938. (1 


fig.) . Hurd. ‘ 
| of October 29-November 8, 1939. W. E. Hurd. 
416-417. 


The meteorological history of the New England hurricane of 
September 21, 19388. (61 figs.) C. H. Pierce. 237-285. 
North Atlantic tropical cyclones of 1939. (1 lith.) W. E. Hurd. 
451. 

Tropical disturbance of June 12-16, 1939. J. H. Gallenne. 
175-176. 

Tropical disturbances of September 24-26, 1939, in the Gulf 
of Mexico. W. E. Hurd. 340. 

Tropical disturbances of October 1939. W. E. Hurd. 382-383. 


Ives, Ronald L. Valley-head cloud windows. (1 fig.) 11-12. 


Jacobs, Woodrow C. Applications of Brunt’s radiation equation to 
minimum temperature forecasting. 439-443. 


= P. Weather of 1938 in the UnitedStates. (2 liths.) 
16-17. 


Lackey, Earl E. Annual rainfall variability maps of the United 
States. (5 figs.) 201 
Lampland, C. O. 
Little America. 
Louisiana: 
Hail and windstorm over southeastern Louisiana, February 26, 
1939. (4 figs.) G. L. Canaday. 365-366. 
Mississippi River water temperature at New Orleans. (1 fig.) 
A. A. Hirsch. 415. 


Coauthor. See Adel and Lampland. 
See Antarctica. 


MacGregor, Clifford J. The MacGregor Arctic Expedition to Etah, 
Greenland, July 1, 1937, to October 4, 1938. (6 figs.) 366-382. 
Martin, Robert J. 
Duststorms of 1938 in the United States. 12-15. 
Duststorms of 1939 in the United States. 446-451. 
Preliminary report on tornadoes in the United States during 


1939. 445-446. 
The weather of 1939 in the United States. (1 chart and 2 
figs.) 444-445. 


A brief list of works on. R.T. Zoch. 1-3. 

Mexico, Gulf of. Tropical disturbance of September 24-26, 1939. 
W. E. Hurd. 340. 

Michigan. Airport and city temperatures at Detroit. C. J. Root. 
99. 


Meteorology: 


Vv 


vI 


Minimum temperatures: 
Applications of Brunt’s radiation equation to minimum tem- 
perature forecasting. W.C. Jacobs. 439-443. 
During spring and autumn at Lincoln, North Platte, and 
Scottsbluff, Nebr. (10 figs.) H. E. Hoy. 89-94. 
Minimum temperature forecasting in the central California 


citrus district. (16 figs.) CC. C. Allen. 286-293. 
Minnesota. The Champlin-Anoka tornado. (2 figs.) M. R. 
Hovde. 176-178. 
Mississippi River. Water temperature at New Orleans. (1 fig.) 
A. A. Hirsch. 415. 
Mountain precipitation measurements. An analysis of. (5 figs.) 


Hi. G. Wilm, A. Z. Nelson, and H. C. Storey. 163-172. 


Namias, Jerome. On the dissipation of tall cumulus clouds. (4 
figs.) 204-296. 

Nebraska. Minimum temperatures during spring and autumn at 
Lineoln, North Platte, and Scottsbluff. (10 figs.) H. E. Hoy. 
89-94. 

Nelson, A. Z. Coauthor. See Wilm, Nelson, and Storey. 

New England. The meteorological history of the hurricane of 


September 21, 1938. (61 figs.) C. H. Pierce. 237-285. 
New York. Same entry as for New England. 
“—— Atlantic Ocean. Tropical cyclones of 1939. (llith.) W. E. 
urd. 4651. 


Ozone measurements. Methods and results of, over Mount Evans, 
Colo. (13 figs.) R. Stair and I. F. Hand. 331-338. 


“Physical Meteorology.”” Review. See Woolard, Edgar W. 
Pierce, Chas. H. The meteorological history of the New England 
hurricane of September 21, 1938. (61 figs.) 237-285. 
Pilot-balloon observations. Preliminary results of pilot-balloon 
ascents at Little America. (1 fig.) . Grimminger. 172-176 
Polar meteorology: 

The MacGregor arctic expedition to Etah, Greenland, July 1, 
1937, to October 4, 1938. (6 figs.) C. J. MacGregor. 
366-382. 

Preliminary results of pilot-balloon ascents at Little America, 

(1 fig.) G. Grimminger. 172-176. 

itation: 

nnual rainfall variability maps of the United States. 
figs.) EK. Lackey. 
Computation of depth of precipitable water in a column of air. 
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(4 figs.) 8. B. Solot. 100-103. 

The diurnal variation of summer rainfall at Denver, Colo. 
(4 figs.) A. W. Cook. 95-98. 

Weather of 1938 in the United States. (2 charts.) J. P. 
Kohler. 16-17. 


Weather of 1939 in the United States. 
R. J. Martin. 444-445. 


(1 chart and 2 figs.) 


Wind and radiation. W. J. Humphreys. Note. 89. 

Radiation equation. Applications of Brunt’s radiation equation 
to minimum temperature forecasting. W.C. Jacobs. 439-443. 

Rainfall maps. Annual rainfall variability maps of the United 
States. (5 figs.) E. E. Lackey. 201. 

Reed, Thomas R. Thermal aspects of the high-level anticyclone. 
(9 figs.) 201-204. 

Root, Clarence J. 
Mich. 99. 


Radiation. 


Airport and city temperatures at Detroit, 


Shereuse, Ray T. Frost protection of ferns by sprinkler irrigation. 


(1 fig.) 61-62. 

Showalter, Albert K. Further studies of American air-mass 
yroperties. (15 figs.) 204-218. 

Solar radiation. Variation in solar radiation intensities at the 


surface of the earth in the United States. I. F. Hand. 


(1 fig.) 
338-340. 
Solot, Samuel B. Computation of depth of precipitable water in 
a column of air. (4 figs.) 100-103. 
Sprinkler irrigation to protect ferns. See Sherrouse, R. T. 
Stair, R. and Hand, Irving F. Methods and results of ozone 
measurements over Mount Evans, Colo. (13 figs.) 331-338. 
Starr, Victor P. The readjustment of certain unstable atmos- 
pheric systems under conservation of vorticity. 125-134. 
O 


INDEX 


Storey, H.C. Coauthor. see Wilm, Nelson, and Storey. 
Storm damage: 
The Champlin-Anoka, Minn., tornado. (2 figs.) 
Hovde. 176-178. 
Hail and windstorm over southeastern Louisiana, February 
26, 1939. (4 figs.) G. L. Canaday. 365-366. 
The meteorological history of the New England hurricane of 


M. R. 


September 21, 1938. (61 figs.) C. H. Pierce. 237-285. 

Preliminary report on tornadoes in the United States during 
1939. . J. Martin. 445-446. 

eather of 1938 in the United States. (2 charts.) J. P. 
Kohler. 16-17. 

Weather of 1939 in the United States. (1 chart and 2 figs.) 
R. J. Martin. 444445. 


Thornthwaite, C. W. and Holzman, B. The determination of 
evaporation from land and water surfaces. (7 figs.) 4-11. 
Thunderstorm electricity. On the origin and distribution of. W. 


J. Humphreys. 321. 
Tornadoes: 
The Champlin-Anoka, Minn., tornado. (2 figs.) M. R. 


Hovde. 176-178. 
Preliminary report on, in the United States during 1939. 
R. J. Martin. 445-446. 


United States: 
——— rainfall variability maps of. 
1. 
Duststorms of 1938 in. R. J. Martin. 12-15. 
Duststorms of 1939 in. R. J. Martin. 446-451. 
Preliminary report on tornadoes in, during 1939. R. J. 
Martin. 445-446. 
Variation in solar radiation intensities at the surface of the 
earth in. (1 fig.) I. F. Hand. 338-340. 
Weather of 1938 in. 2 charts.) J.P. Kohler. 16~17. 
Weather of 1939 in. (1 chart and 2 figs.) R. J. Martin. 
444-445. 
Upper-air observations. The MacGregor Arctic Expedition to 
‘tah, Greenland, July 1, 1937, to October 4, 1938. C. J. Mac- 
Gregor. 366-382. 


(5 figs.) E. E. Lackey. 


Vorticity. The readjustment of certain unstable atmospheric 
systems under conservation of vorticity. (5 figs.) V. P. Starr. 


125-134. 

Watersheds. An analysis of precipitation measurements on moun- 
tain watersheds. (5 figs.) H. G. Wilm, A. Z. Nelson, and H. 
C. Storey. 163-172. 

Water temperature. Mississippi River water temperature at New 
Orleans. (1 fig.) A.A. Hirsch. 415. 

Weather changes. On weather changes from day to day. (24 
figs.) H. Arctowski. 322-330. 

Weather forecasting. Minimum temperature forecasting in the 
central California citrus district. (16 figs.) C.C. Allen. 286— 


293. 
Weather of 1938 in the United States. (2 charts.) J. P. Kohler. 


16-17. 
Weather of 1939 in the United States. (1 chart and 2 figs.) R. J. 
Martin. 444—445. 


West Indies. Additional note on the hurricane of August 23-28, 
1938. (1 fig.) W.E. Hurd. 28. 
Wilm, H. G., Nelson, A. Z. and Storey, H. C. An analysis of 
precipitation measurements on mountain watersheds. (5 figs.) 
163-172. 
Winds: 
Hail and windstorm over southeastern Louisiana, February 
26, 1939. (4 fig.) G. L. Canaday. 365-366. 
Valley-head cloud windows. (1 fig.) R.8S. Ives. 4-11. 
Wind and radiation. Note. W.J. Humphreys. 89. 


Woolard, Edgar W. 
David Brunt. Physical and dynamical meteorology. Review. 


297. 
John G. Albright. Physical meteorology. Review. 218. 


Zoch, Richmond T. A brief list of works on meteorology. 1-3. 
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